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© A magnetic transducing head (1) having two core parts 
of ferrite. In order to prevent saturation of such a magnetic 
head which comprises two core parts of ferrite which have 
gap bounding faces between which a transducing gap is 
formed upon writing a recording medium 10 having a coer- 
cive force of 80 kA/m or higher, the gap bounding face of 
each of the core parts has a layer (12, 13) of a metallic mag- 

netic material having a higher saturation magnetisation 

than the ferrite. 

^ This effect is optimally used in that a winding aperture 
4g (3) Is provided only in one of the core parts (5) and in that 
the other core part (6) has at least one recess (16, 17) in its 
u gap bounding face which defines the magnetic gap width W 

8° 

<0 
CO 


; of the magnetic head (1). 
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Magnetic transducing head for writing information on 
high-coercive recording media. 


The invention relates to a magnetic transduc- 
ing head having a magnet core of two core parts of fer- 
rite which have gap bounding faces between which a trans- 
ducing gap is formed, the gap bounding face of each of 

5 the core parts comprising a layer of metallic magnetic 
material having a higher saturation magnetization than 
the ferrite. 

It is known that the use of ferrites, in par- 
ticular monocrystalline Mn-Zn ferrites, as a magnet core 

10 material for magnetic transducing heads is desired in 
particular in systems for magnetic tape recording and 
playback, for example audio and video tape recorders, 
since ferrites have the advantages of a high resistance 
to wear, a comparatively high resistivity and good mag- 

15 netic properties, for example, with respect to coercive 
force and permeability, and good frequency characteris- 
tics. 

Magnetic fields which are generated at the area 
of the transducing heads by a magnetic head to write in- 

20 formation on a magnetic medium are limited by the satu- 
ration magnetisation of the material of the core of the 
magnetic head. Magnetic heads for the present-day video 
recorders usually have a core of Mn-Zn ferrite. This type 
of material has a saturation magnetisation of approxima- 

25 tely 0.5 Tesla at room temperature. At temperatures 

slightly above room temperature their magnetisation also 
satisfies the requirements imposed by the writing of in- 
formation on conventional tapes, for example CrOg tapes 
having a coercive force H Q of approximately 56 kA/m. 

30 However, in order to improve the quality of 

the video recording process there is a tendency towards 
replacing the conventional magnetic tapes by magnetic 
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tapes having a higher coercive force, for example, tapes 
on the basis of pure Fe which have a H c of approximately 
80 to 160 kA/m. 

A magnetic head having a ferrite core cannot 
readily write information on such tapes. In fact, for 
writing tapes with a high coercive force, the writing 
field of the magnetic head should also be high, which is 
not possible iji that the ferrite core becomes unsaturat- 
ed. From the Japanese patent application laid open 
to public inspection Ns. 55 - 58824 (a) it is known that 
this problem can be tackled by using a transducing head 
having a magnet core of two core parts of ferrite having 
gap bounding faces between which a tranaducing gap is 
formed, the gap bounding face of each of the core parts 
having a layer of a metallic magnetic material having a 
higher magnetisation than the ferrite. 

The effect of the known transducing head is 
based on the fact that by providing, on the core parts 
of ferrite, a comparatively thin layer of a material hav- 
ing a higher saturation magnetisation than the ferrite, 
saturation effects (near the edges of the transducing 
gap) do not occur until much higher field strengths. As 
a result of this the writing field may be higher than in 
ferrite heads having gap faces which are not coated with 
a material having a higher saturation magnetisation than 
ferrite, namely so much higher that recording media hav- 
ing coercive forces of 80 kA/m and higher can be written. 

The known head comprises two core parts of uni- 
form thickness each having a recess on the side facing 
the transducing gap. The two recesses in the two core 
parts together constitute a winding aperture through 
which a coil is wound. Such a head having a uniform 
thickness of the core parts has a gap width which is 
equal to the width of the core parts. For the present- 
day video applications, transducing heads are required 
having gap widths which are only a few tens of microns. 

From a structural point of view it is not per- 
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missible for the core parts to have such a small width. 
Therefore, in practice there is started from consider- 
ably wider core parts which, at the area of the trans- 
ducing gap in their tape contact face and the adjoining 
part of their side faces, are provided with recesses 
with a mutual distance which is equal to the desired gap 
width. If this measure was applied to the magnetic head 
known from the above-mentioned publication, a head would 
result in which the effect of the coating of the gap 
faces with a magnetic material having a higher satura- 
tion magnetisation than the material of the core parts 
is not optimum. 

According to the invention, in order to reach 
an optimum effect, only one of the core parts should be 
provided with a winding aperture and the other core 
part should have at least one recess in its gap bounding 
face which defines the magnetic gap width of the trans- 
ducing head. Only with this head configuration is an op- 
timum variation of the magnetic flux ensured. An impor- 
tant aspect in coating the gap faces of a ferrite head 
is that such thin layers of the metallic magnetic ma- 
terial can be used that eddy currents have little effect 
as compared with the case in which four parts (poleshoes) 
of metallic magnetic material are used. Thicknesses from 
500 to 5,000 nm have proved to be very suitable. Below 
500 nm no significant improvement occurs. Above 5,000 nm 
eddy currents may occur. These thicknesses are such that 
the layers, just as the layer of dielectric material 
which generally forms the gap, can be provided on the 
faces of the core parts by means of a sputtering method. 
That the technique of providing the layers with high sa- 
turation magnetisation is compatible with the technique 
with which the gap forming material is provided in the 
conventional heads, is an important advantage in the 
realisation. 

Metallic materials having a higher saturation 
magnetisation than ferrite are, for example, alloys on 
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the basis of Ni-Fe with approximately 20$ by weight of 
Ni (vn^I.O Tesla), alloys on the basis of Al-Fe-Si with 
approximately 5 # by weight of Al and approximately 10$ 
by weight of Si 1.6 Tesla), and amorphous magnetic 

alloys. 

The invention also relates to a magnetic trans- 
ducing head destined for use in the above-described re- 
cording and playback system. 

An embodiment of the invention will be describ- 
ed by way of example with reference to the drawing, in 
which 

Fig. 1 is a diagrammatic perspective view of a 
system having a magnetic head and a recording medium; 

Fig. 2 is an elevation on an enlarged scale of 
a detail of the magnetic head of fig. 1, 

Fig. 3 shows a diagram in which the writing 
field H of two different magnetic heads is plotted as a 
function of the writing current i. 

Fig. 1 shows a magnetic head 1 having a magnet 
core 2. The magnet core 2 has a winding aperture 3 
through which a coil 4 is wound. The magnet core 2 is 
formed by two core parts 5, 6 of (monocrystalline) 
Mn-Zn ferrite which are bonded together by means of a 
bonding material (for example, glass) in the areas 7, 8. 
As a result of this a transducing gap 9 is formed at 8. 
During operation the magnetic head 1 is brought in a 
flux-coupling relationship with successive parts of a 
magnetic recording medium 10 in which energisation de- 
vice 11 conveys current through the coil 4. 

As shown in fig, 2 which is an enlarged detail 
of the head 1 of fig. 1 , the faces of the core parts 5 
and 6 which bound the transducing gap 9 are coated with 
layers 12 and 13. The layers 12 and 13 consist of a 
(metallic) magnetic material, preferably an amorphous 
magnetic alloy having a considerably higher saturation 
magnetisation than Mh-Zn ferrite. The thickness of the 
layers 12 and 13 which are preferably provided on the 
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core parts 5, 6 by means of sputtering is between 500 .and 
5,000 nm. A layer of a non-magnet isable material, for 
example glass and/or quartz, defining the transducing 
gap 9 is present between the layers 12 and 13. The thick- 
ness of said layer which may also serve to bond the core 
parts 5, 6 together in the present-day video head is be- 
tween 100 and 700 nm. 

According to the invention the face of core 
part 6 which bounds the gap 9 has two recesses 16, 17 at 
a mutual distance which defines a magnetic gap width ¥ 
of, for example , 20 ^um while the core part 5 in which the 
winding aperture 3 is provided has maintained its origi- 
nal width of, for example, kO /vua. 

The desired optimum effect according to the in- 
vention is obtained only if the gap bounding faces of the 
two core parts are coated with a layer of a metallic mag- 
netic material. For the ferrite core part in which the 
winding aperture is provided it is desired that not only 
the gap bounding face itself, in this case the gap bound- 
ing face 14, is provided with a layer of metallic mag- 
netic material, but that also the face of the core part 
adjoining the gap bounding face, in this case the face 
15, is provided with such a layer. It is desirable for 
the core part 6 to be provided with such a layer on the 
side facing the gap 9 throughout the height h. 

For illustration of the effect of the coating 
of the gap faces, the writing field at the area of the 
gap of a (video) magnetic head of the fig. 1 type, i.e. 
with coated gap faces but without the recesses 16, 17 
which are shown in fig. 2, in which the layers 12, 13 
were formed by Ni-Fe layers having a thickness between 
2 and 5^um and the layer defining the thickness of the 
transducing gap 9 was less than 0.5yum, was measured by 
means of a magnetic-field-sensitive sensor which was 
placed at a distance of 3yura above the gap 9. The measur 
ed field strength H as a function of the current i 
through the coil k is shown in fig. 3 (curve i) . 
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For comparison, the writing field is also 
shown of a ferrite magnetic head which is not provided 
with layers 12, 13 but is otherwise identical. In fig. 3 
it is obvious that at current strengths at which the fer- 
rite has become saturated, the field strength of a head 
with coated gap faces still increases. 

It is to be noted that the writing field imme- 
diately near the gap is much larger than the values 
which were measured at a distance of 3 yum to produce the 
fig. 3 graph. 

A transducing head having gap faces coated with 
a 2 yum thick layer of a magnetic Al-Fe-Si alloy (length 
of the transducing gap smaller than 0.5 ^um) has been 
used in a (helical scan) video recording experiment and 
compared with a conventional ferrite head. Signals were 
written with both heads on magnetic tapes having coer- 
cive forces of 55 kA/m (tape 1), 88 kA/ra (tape 2), and 128 
kA/m (tape 3)» respectively, which were moved past the 
heads at a relative speed of 3.2 m/sec. The recorded sig- 
nals were read by means of a reference reading head havr 
ing a transducing gap whose length was smaller than 0.3 
yum. The recorded signals comprise a (high-frequency) 
video component (frequency 4.5 MHz), a chroma-component 
(frequency 625 kHz) and a (low-frequency) tracking com- 
ponent (frequency 100 kHz). 

The difference in output voltage upon reading 
the video signal recorded by the first head and the 
video signal recorded by the conventional head was 0 dB 
(tape 1), 4 dB (tape 2) and 6 dB (tape 2). So the coat- 
ing of the gap faces results in a significant improve- 
ment of the writing processes of high-frequency signals 
on magnetic tapes having a coercive force above 80 kA/m, 
the improvement upon writing on tapes having a coercive 
force of 128 kA/m being even more significant than the 
improvement upon writing on tapes having a coercive force 
of 88 kA/m. 

At frequencies lower than 4.5 MHz it also ap- 
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pears that an improvement of the writing process on mag- 
netic tapes having coercive forces of 88 and 128 kA/m, 
respectively, can he achieved. 

The chroma-signal recorded by means of the 

5 first head induced in the reference head ah approxima- 

tely equal voltage as compared with the chroma-signal 
(tape 1) and an at least 1.5 times higher voltage (tapes 
2 and 3) recorded by the conventional head. 

The same effect was found with regard to the 

10 tracking signal. 


30 
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1. A magnetic transducing head having a magnetic 
core of two core parts of ferrite which have gap bound- 
ing faces between which a transducing gap is formed, the 
gap bounding face of each of the core parts comprising 

5 a layer of a metallic magnetic material having a higher 
saturation magnetisation than the ferrite, characterized 
in that only one of the core parts has a winding aperture 
and the other core part has at least one recess in its 
gap bounding face which defines the magnetic gap width 

10 of the transducing head. 

2. A magnetic transducing head as claimed in 
Claim i f in which the thickness of the layer of metal- 
lic magnetic material is between 500 and 5,000 nm. 

3. A magnetic transducing head as claimed in 
15 Claim 1 or 2 in which the layer of metallic magnetic 

material comprises a material selected from the group 
comprising alloys on Ni-Fe basis, alloys on the basis 
of Al-Fe— Si and amorphous magnetic alloys. 

A magnetic transducing head as claimed in 
20 Claim 1, 2 or 3, in which the layers of metallic magne- 
tic material are provided by sputtering and the trans- 
ducing gap is formed by a layer of dielectric material 
which is also provided by sputtering. 
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